Supplier evaluation and selection is a fundamental problem in supply chain management. Many companies may not know how to evaluate proposed suppliers to integrate the different criteria upon which they want to make their decision. A number of techniques have been employed to solve this problem but were not able tosufficiently incorporate qualitative criteria into consideration for estimation of their alternatives. A multi-criteria decision-making (MCDM) methodology, the Analytical Hierarchy Process (AHP), which takes into consideration both quantitative and qualitative criteria, was used to evaluate three suppliers of improvers (a major ingredient) for bread production in a bakery,UIB, in southwest Nigeria. This method uses a ranking scale when comparing alternatives. A consistency ratio is estimated when data have been collected to check for the consistency of judgments to ensure an accurate result is obtained with the method. It was discovered that Supplier C adds more value to UIB because it had the highest priority weight of 0.346, although it was keenly followed by suppliers B and C with weights 0.336 and 0.317 respectively.
I. Introduction
Supply Chain Management (SCM) encompasses the planning and management of all activities involved in sourcing and procurement, conversion, and all logistics management activities. Importantly, it also includes coordination and collaboration with channel partners, which can be suppliers, intermediaries, third-party service providers, and customers. In essence, SCM integrates supply and demand management within and across companies [1] . Suppliers are very important in the supply chain because their performances not only influence the benefits of the core enterprise in the Supply Chain (SC) but also determine whether a win-win situation can be achieved or not. Therefore, supplier selection is both a key problem and a tough one. Some decision-making methods have been developed, one of which is the Analytical Hierarchy Process (AHP) technique , as useful and simple methods to deal with decision making problems.
Problem Definition
During the last decade, manufacturing industries have been passing through a phase of very tough competition. In this context, effective supply chain management is vital to the competitiveness of manufacturing enterprises, as it directly impacts on their ability to meet changing market demands in a timely and cost effective manner. The SC can be a network of companies which influence each other. The complexity and the large network affect one another's performance. Karthik (2006) [2] observe that the objective of the supply chain is to maximize the difference between the worth of the final product to the customer and the effort the supply chain expended in fulfilling the customer needs.This problem of balance appears not to have been fully resolved. This work is a modest attempt to contribute to the solution by focusing on the methodology for identifying the criteria for supply evaluation and the relative importance and priority. In the supply chain literature [3] , the supplier selection problem is treated as an optimization problem that requires formulating a single objective function. However, not all supplier selection criteria can be quantified. The AHP makes it possible for qualitative and quantitative criteria to be considered. This is the trust of the work.
Objectives
The objectives of this study are as follows:
1. Identify criteria for supplier evaluation. 2. Apply the AHP to evaluate the suppliers from a selected bakery. 3. Make recommendations based on the evaluation of the suppliers.
II. Literature Review
The Analytic Hierarchy Process (AHP) deliveredby [4] is often referred to, eponymously, as the Saaty method. It is popular and widely used, especially in military analysis, though it is not restricted to military problems [5] .
Many authors have studied the subject of supplier evaluation and selection. Most of these models used finalize the supplier selection decision-making process based on a set of supplier performance criteria [6] ; [7] . Two of these models are summarized as follows:
Vendor profile analysis
Vendor profit analysis is a modified weighted point model [8] . Using Thompson's notations (see Equation (1)) the vendor profit analysis model can be expressed as follows:
S jk = (1) Where S jk is summated score for vendor j on iteration k of the simulation; w i is importance weight attached to evaluative criteria i; p ijk denote the performance rating on evaluative criteria i for vendor j during iteration k from simulation; and n is the number of evaluative criteria. The Monte Carlo simulation technique is used in this model for modelling the uncertainty associated with predicting vendor performance against the evaluative criteria instead of rating from human intuitive judgment.
Dimensional analysis
The evaluation process of supplier involves a series of one-on-one comparisons and can only compare two vendors each time under dimensional analysis method [9] . The Dimensional Analysis Ratio (DAR) can be obtained from Equation (2).
. . . , n th attribute (2) where A i and B i represent i th attribute score of entity A and B, respectively, and R i is a relative importance assigned to attribute i.
II. Methodology 3.1 The Analytic Hierarchy Process
The foundation of the Analytic Hierarchy Process (AHP) is a set of axioms that carefully delimits the scope of the problem environment [4] . It is based on the well-defined mathematical structure of consistent matrices and their associated eigenvector's ability to generate true or approximate weights [4] . The AHP methodology uses a fundamental scale of absolute numbers that has been proven in practice and validated by physical and decision problem experiments. It converts individual preferences into ratio scale weights that can be combined into a linear additive weight for each alternative. The comparison scale is summarised in table 1. 
Model development
The following steps associated with the AHP method for decision making are used: 1. Clearly define the decision problem and determine its goal. 
where a ij = 1 and i, j = 1 , 2 , . . . , n. L et C 1 , C 2 , . . . , C n denote the set of criteria, while a ij represents a quantified judgment on a pair of criteria C i and C j .
Calculate the Eigenvalue and Eigenvector
The normalization of the geometric mean (NGM) method is used to determine the importance degrees of DMs requirements. Let W i denoted the importance degree (weight) for the ith criteria, then
wheren is the number of criteria. In addition, the Maximum Eigenvalue, λ max , also known as Principal Eigenvalue, can be calculated by equation (5) and (6) Saaty [4] explained that with the maximum eigenvalue, λ max , a Consistency Index (CI) can be calculated by CI = − −1 (7) In equation (7), if CI = 0, the evaluation for the pair-wise comparison matrix is implied to be completely consistent. Particularly, the closer the maximal eigenvalue is to n the more consistent the evaluation is. Generally, a consistency ratio (CR) can be used as a guidance to check for consistency. The formulation of CR is [4] : CR = CI RI (8) where RI is the average index with the value obtained by different orders of the pair-wise comparison matrices. If CR is less than 0.1, the judgements are consistent, so the derived weights can be used. 
The Criteria
For an efficient examination of the suppliers by AHP process, three suppliers are evaluated with five main criteria which are Quality, Performance, Service, Cost, and Supplier Profile [12] . The sub-criteria (attributes) for each criterion are given below: 
IV. Application 4.1 The company
The company used as a case study is a bakery, UIB, in southwest Nigeria. The major ingredients used at the bakery are flour, yeast, water, sugar, butter, salt and improvers. UIB has three major suppliers for the improvers, referred to as Supplier A, Supplier B, and Supplier C. The manager wishes to evaluate these suppliers based on the various criteria decided by the company. A structured questionnaire was developed and all the criteria we re rated based on the experience of the decision-maker and other key operators.
Calculations
This sectionshows the calculations made using the Analytical Hierarchy Process. Table 3 below shows how the matrix developed for all the main criteria. In deciding the relations between the criteria, the fundamental scale was used. After the matrix of the main criteria was conducted, the next step was the normalization value which were used as weight of each criterion in the analytical hierarchy process. In Table 4 below, the normalized value and the eigenvector for the main criteria are as shown: 
The Consistency Ratio (CR)
The consistency ratio is presented in table 5 below: This value of CR was found to be 0.09 which implies that judgements are consistent because it is less than 0.1. A summary of the evaluations is presented in tale 6 below: Givenbelow are the results from AHP of the suppliers based on each criterion. Best supplier according to AHP From table 12, it can be seen that from all the matrices used in the calculation, the ranking of the suppliers is a very close run. This kind of close competition was really not so obvious at the beginning of AHP valuation. However when examining the bigger picture, all of the suppliers performed very well and while the difference between the best and the last supplier was only 0.029 which is little over 8 % of difference. 
Best supplier in Quality criterion

Best supplier in Performance criterion
Best Supplier by Service Criterion
Best Supplier by Cost Criterion
Best Supplier by Supplier Profile Criterion
V. Conclusions
From the analysis done in the section, the following conclusions can be made: 1. The criteria for supplier evaluation were identified.
2. AHP was used to evaluate supplier and results show that supplier B ranks best in terms of the quality criteria, closely followed by supplier C but supplier A gives the least quality. 3. The overall AHP ranking showed that all suppliers are close but supplier C seems to have a slight edge over others.
